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In This IssueHelping Fellow Transcription Factors on the Fly
PAGE 544
Transcription factors that recognize the same DNA sequence are
generally thought to compete for a particular binding site on the
genome. In contrast, Voss et al. now demonstrate that the binding of
the glucocorticoid receptor to DNA can actually enhance the binding
efficiency of a second factor at the same DNA sequence. This ‘‘assisted
loading’’ is suggested to result from highly dynamic transcription factor
binding coupled with localized chromatin remodeling that creates tran-
sient access for a second factor.Making Sperm in Culture
PAGE 519
Recreating the germ cell lineage in culture is challenging due to the
complexity of the niche environment in vivo. Using mouse embryonicstem cells or induced pluripotent stem cells, Hayashi et al. now recapitulate the germ cell specification pathway,
generating primordial germ cell-like cells with robust capacity for spermatogenesis. These findings provide
a paradigm for the first step of in vitro gametogenesis and point to potential clinical applications for the treatment
of infertility.Polymerase Fender-Benders Wreck the Genome
PAGE 533
The rate of DNA replication is much faster than that of transcription, leading to inevitable collisions between the
replisome and RNA polymerase. Dutta et al. discover that, in E. coli, double-strand breaks are generated when
the replisome rear-ends a backtracked RNA polymerase. The authors implicate active ribosomes and transcrip-
tion elongation and termination factors, which diminish backtracking, in chromosome maintenance and adapta-
tion to stress.A More Dynamic Instability for Tubulin
PAGE 582
In this study, Gardner et al. find that microtubule assembly kinetics are 10-fold more rapid than previously esti-
mated. Single-molecule measurements (in vitro) and high-resolution microscopy (in vivo) show that tubulin addi-
tion and loss rates are nearly equal at all tubulin concentrations and provide evidence that microtubule tip struc-
ture shifts from a blunt to a relatively tapered point as free tubulin concentrations increase. These findings impact
our understanding of howmicrotubule regulatory proteins and drugs such as taxol influence microtubule growth.New for Fall—A Chromosome Belt
PAGE 555 and PAGE 568
Using high-resolution imaging, two studies in this issue of Cell reveal
a surprising chromosomal conformation that precedes chromosome
segregation. Magidson and colleagues show that the chromosomes
arrange into a ring around the nascent spindle during prometaphase
in mitosis. This chromosomal belt exposes kinetochores to microtu-
bules, facilitating kinetochore capture. Studying mouse oocytes that
naturally lack centromeres, Kitajima et al. find this same chromosomal
configuration during prometaphase inmeiosis. They also find that chro-
mosome biorientation in meiosis is highly error prone, providing insight
into the aneuploidy observed in mammalian oocytes.Cell 146, August 19, 2011 ª2011 Elsevier Inc. 489
Cytoskeleton Curbs Receptor Wanderlust
PAGE 593
Themechanisms that govern how surface receptors coalesce into func-
tional clusters—often a critical step in their stimulation by ligand—are
poorly understood. Jaqaman et al. use quantitative single-molecule
tracking to investigate the dynamics and clustering of CD36, the major
receptor on macrophages for oxidized low-density lipoprotein. They
observe a receptor subpopulation whose movement is constrained
within linear compartments that are aligned with the underlying cortical
cytoskeleton. This constraint promotes receptor clustering and respon-
siveness to ligands.Tying Metabolism to Cell Death
PAGE 607
The cell’s metabolic state can affect its sensitivity to apoptotic stimuli.
Yi et al. now reveal that the level of protein N-a-acetylation, under the regulation of the antiapoptotic protein
Bcl-xL, determines its proclivity to undergo apoptosis. The authors find that Bcl-xL levels affect the levels of
acetyl-CoA, which is required for protein acetylation of many factors, including key apoptotic regulators, thus
linking the cell’s metabolic state with apoptosis regulation.Binding duration tunes the IFN response
PAGE 621
Type I interferons (IFNs) function as antiviral and antioncogenic cytokines. Although 16 different human IFN vari-
ants act through the same cell surface receptors, they evoke markedly different physiological responses. Now,
Thomas et al. show that the strength of each receptor-ligand combination, not receptor conformational changes,
influences the duration of receptor signaling. These dynamics translate extracellular cues into distinct intracel-
lular signaling cascades and gene expression profiles.Demographic Set-Point in Tumors
PAGE 633
Cancer cells exhibit different phenotypic states, including a cancer
stem cell subset, that play important roles in tumor progression and
therapy responsiveness. Using computational and experimental
approaches, Gupta et al. show that these states exist in an equilibrium
distribution intrinsic to the population. Cells can be sorted into homo-
geneous subpopulations, but further growth leads to interconversion
of the cells and return to the original phenotypic equilibrium, including
the transition of differentiated phenotypes to cancer stem cells.The Mitochondrial ‘Tome
PAGE 645
Mitochondrial transcription differs significantly from nuclear transcrip-
tion. Here, Mercer et al. provide a comprehensive analysis of the human
mitochondrial transcriptome across multiple cell lines and tissues. They identify small and antisense noncoding
RNAs, observe the surprising enrichment of nuclear RNAs in mitochondria, and resolve the unique mitochondrial
processing events that fashion polycistronic precursor transcripts into mature RNAs. This integrated analysis
offers a rich resource for future studies of mitochondrial gene structure and function.Cell 146, August 19, 2011 ª2011 Elsevier Inc. 491
